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(54) Hand held tube eevertng dovico 

(57) A hand-he!d device for severing flexible poly- 
merb tube, pipe, or tubular extrudate, especlaiiy flexible 
light pipe, reproducibly and cleanly is described. The de- 
vice comprises a block (1 4) with holes (20) or openings 
for holding the pipe and a slit for guiding the severing 



blade with minrnum deviation from its path. An Im- 
proved design eniploys a pivot In the block upori which 
a notched blade in a holder (12) may be mounted to give 
even more accurate and uniform control of the severing 
process. . 
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Description 

The present invention relates to a hand^held device 
fcM^ severing a flexible organic pol^r. especially an or- 
ganic polymer flexible light pipe, In an uniform and clean 
manner, allowing for efficacious rejoining of severed 
segments during further processing or fabrication. 

Light pipes have appiicaliohs in industrial, commer- 
cial and residential lighting where it is desirable to direct 
light from a single source to one or hiore remote bca- 
tions. In a light pipe system, the light is transmitted from 
the source to the desired location by mean$ of one or 
more light pipes,. Light pipes or optical guides or optical 
fibers vary in length and diarneter depending upon par- 
ticular applrcations. For exarhpie» light pipes may have 
a diameter as email as 0.001 inch (25.4 microns); The 
largest cc«nmer<slaliy ayailable polymer-based solid 
core light pipes have a diameter of about 1 inch (2.64 
cm). Wiife larger dfarhetc^re of iigW pipes may be used, 
a 1 inch diameter (or less) is sufficient for most applica- 
tions and light from a typical commercial light source 
may be readily focused onto a 1 Inch light pipe. Solid 
core light pipes, herein abbreviated FLP tor Flexible 
Light Pipe, commonly have one or nftore layers of light- 
reftecliva or coating material, made of a fleitible and 
chemically resistant n^terial* over a ftexibto iight-con- 
ducting core. The light-refleCflive material is next to the 
solid core, often Is a f luoropolymer, and is called "clad- 
ding**; the outer material is a. sheathing, often made of a. 
polyolefin. 

For maKing a. light pipe system as versatile as pos- 
sibie, the FLP will often be u$ed In multiple segments, 
requiring connection through appropriate coupling de^ 
vices from the light source, at locations where the light 
may b# led into various branch light pipes, and finally 
coupled to a lens or other device for utilizing the trans- 
mitted light lor Illumination, wherein segments of the 
tight pipe need to be connected efficaciously directly to 
each other . or through a coupler, or to the light source 
or ttie final tight output, irtHth minimal light loss at eaoh- 
connection- 

To prepare couplings with minimum loss of light 
whilst avoiding refractivaindexed matched liquids or 
adhesive In the couplings* it is necessary that the FLP 
have clean -cut surfaces (i.e,; a flat surface with no tear 
marks or irregularities), usually perpendicular to the pipe 
{which is normally in cylindrical fonti - if oVoid or irreg- 
Ulan the cut would be perpendicular to the center line of 
the extended FLP). Without extreme care, it is difficult 
to sever a FLP wifii a soft or semhiiquld core/ without 
tearing of the surface or production of an irregular cut 
area; such tearing often occurs with devices such as ra- 
ZOT blades, knife blades in holders; Wade-type "paper 
cutlers" and the like* 

There exists a mdded plastk; apparatus, designed 
tor severing solid rubber cylindrical stock into Q-rlngs, 
with, a perpendicular slit through which a razor blade 
maybe inserted, but It ctoes not hold the light pipe steady 



enough for repetitive cuts which are clean and uniform. 

Matsumpto, U. S, Patent 5,012,579. describes a 
severing machine for synthetic resin pif^s which in- 
volves an Improved method for applying uniform pres- 
s sure, to the blade during the severing process. The de- 
vk?e app^rs to entail no means for tightly hokJing and 
aligning thepipe tobe cut and thus assure accuracy and 
reproducibility during the severing process. Further, the 
device requires means to drive the apparatus, which 
10 makes it awkward for repetitive use In an environment 
... where-electflcpowerisnotreadilyavailabie, Further, the 
device of Matsumoto is too large and bulky to be used 
in a handl-held manner Thus, there Is no hand-held de-^ 
vice whfch will hold the pipe in a steady manner, hold it 
inaform where the cut is perpendicular, and perform a 
rapid, clean cut vwth no tearrig to leave a smooth per- 
pendicular surface. 

• We have developed such a device, useful in hand- 
held severing operations, but also suitable for bench- 
20 top use, which overcomes the deficiencies of the prior 
art devices. The device is for cleanly severing a flexible 
polymeric tube, pipe, light pipe, or tubular extrudate 
(herein abbreviated FPTPLPOTE). preferably a flexible 
polymeric optical light pipe, to yield reproducibly a sev- 
25 erance of' the FPTPLPpTE, the severing d^vlc^ com- 
prising: 

a) means tot holding the FPTPLPOTE to be sev^ 
eied tn .a linearly extended manner so that the sur- 
30 face of the FPTPLPOTE is fl>ced in pos|ltlon to the 
plane swept by the fevering means, the holding 
means not interfering with the path of the severing 
nteans» the holding rneans comprising: 
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(1 ) a holding block with one or more holes com- 
platbly through the btock. the. holes being of a . 
size slightly larger than the FPTPLPOTE to be 
severed, so as to hold firmly the liheariy extend- 
ed FPTPLPOTE when introduced through the 
ho!es» the holes preferably being ol uniform dh 
arneter or of uniform cross-sectional size; 

(2) a slit in the bksck completely surrounding the 
holes, i,e,, the cylinder which is the surface of 
the holes being completely sliced through by 
the slit; 

(3) one or more pivots attached to the block, 
the pivot being located at a point in the btock 
wherein the plane swept by the severing means 
will engage the complete oross-sectiOTal area 
erf one or mora holes; 

b) severing means cornprislng 

(1) a blade of sufficient sharpness to sever 
ciesHily the FPTPLPOTE, the blade being of a 
thickness slightly smaller than the width ot the 
slit, preferably the difference between the thksk- 
ness of the blade and the width of the slit being 
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from about O.OpI to; about 0.010 inches, the 
blade being of a size to fill th& slit at least 
through the cross-sectional area of the hoie in 
which the flexible polymeric tube, pipe, or tubu- 
lar extrudate Is introduced; 
(2) a holder for the; blade which clamps the 

blade securely, the. holder further conttainihg 

means for contacting the ptvot In the block, per- 
mitting movement of the holder around the pivot 
within the plane of the severing means. 

One embodiment of the device is showri in Figures 
1 and 4. A second embodiment in shown In Ffgures S - 
14.''- 

Preferred embodiments of the rnventiOT, appKcable 
to severing of all types of flexible polymer pipe, but es- 
pecially for the severe requlrementis of severing flexible . 
optical light pipe» involve the use of a blade which Is 
coated with a iubrkjating flupropoJymer, such as poly- 
tetrafluorosthylene. Such a coating, which includes any 
coating or film having a low coefficient of friction, avoids 
the need to apply an external lubricant frequentty. For 
ease and safety of replacerpent, a single-edge razor 
bfade is preferred, and espec?fal[y preferred, for ease of 
clamping securely, is a razor blade which contains a re- 
inforcing strip across the top ^ of the biade, the severtng 
edge of the blade being at the bottom. 

To hdd the blade irmiobile, it Is preferred further 
that the holder contams means, such as tighteriing bolts 
or cap screws, for applying pressure perpendicular to 
the razor blade surface to render said blade immobile 
relative to the holder. 

For best control of the p^th of the severing blade, it 
is preferred to use a razor blade which contains notches 
at each ^ide of the blade, sajd notches being centered 
frorh alK>ut 6ne-fourth to abqut ihfee'-fotfrths of the dis- 
tance between tap and bottom of the.blade. Such notch- 
es are engaged In the block as follows: ^e block further 
contains one or more pivots^ each pivot being aligned 
perpendicular to the slit/ each pivot being located at a . 
point In the block wherein the plane swept by the sev- 
ering means swiveling on the. pivot will en^ge the com- 
plete cross-sectional area oif one or more holes, arid 
each pivot being of a size slightly smaller than the notch- 
es of the razor blade. The pivot Is engaged by one of 
the notches. When so engaged, the holder is con- 
strained to swing in an arc which allows the severing 
edge to descend upon and cleanly slice *ie light pipe to 
be severed, but not to contact ary hard surface which 
woukJ dull the blade. 

A second preferred desi^ which eliminates the 
possibility that the blade holder can be separated from 
the holding block comprise^ the pivot attached to the 
block being a permanent pivjot, the holder of the sever- 
ing means also being attached permanently to the pivot 
and aligned so that the blade wUI pass through the slU 
when the severing device is activated. 

Further safety me^sures include construction of the 



blade holder and holding block with embodiments which 
w\\\ prevent the holder from betng lifted high enough to 
expose openly the blade edge to human oont^ while 
the blade is attached to the holder^ and further wherein 
the blade in a resting position Is. held so that the hole Is 
fully open for introduction of the flexible polymeric tube, 
pipe, or tubular extrudate. The .embodlmente which ac- 
complish will prevent the holder from being lifted high 
enough to expose the blade edge Include (a) designing 
the blade holder so that the bfade is held tightly in place 
;and^. wh6n ghangtng is required (as Is necessary to 
maintain a sharp edge), removing the blade from the 
side of the blade holder which does not present the 
blade edge for cuttirig, such as by handling the single 
edge blade by the non-sharpened edge, which usually 
wilt have a thickened portion; (b) having a latch, spring. . 
hook, or similar device to hold the blade edge within the 
holder when transporting ; (c) having the bfade edge 
never able to extend beyond the bottorri edge of th^ b 
lock, (d) cwstructlng the hcrfder so that it cahriot be 
raised above the top of the holding block far enough to 
expose the blade edge, which may be accorriplished by 
appropriate design of the holder and/or pivot- 
To nnaintailn the blade in a rei&ting position is held so 
that the hole rs fully open for introduction of the flexible 
polymeric tut>e, pipe, or tiibular extrudate may be ac- 
complished by use of an appropriate spring located near 
the plvot, mounted on or in the block, and coritacting the 
blade holder, the sprlnig being of sufficient resistance to 
hold me holder high enough so that the hole is not 
blocked by the blade, but of low enough resistance that 
the application of a force to the blade holder will drive 
the blade throu^ the FPTPLPOTE to be severed. 

Generally the cut in the FpfPLPQTE will be per- 
pendicular, to the surface, and in most cases will further 
result in aflat cut, that is the severed surface is perpen- 
dicular to the diameter tine of the FPTPLPOTE. In tiie 
present device, the slit in the block will be aligned per- 
pendicular to the surface of the FPTPLPOTE, and the 
pivot will be aligned perpendicularly to the slit. In the 
most utilized operation, the- slit in the block will be 
aliped perpendicular to the diameter line of the FPT- 
PLPOTE, 

Versatility may be added to the device by the f u rther 
addition of a rotatable dial containing holes of different 
sizes, which holes may be singly interfaced with a hole 
of similar or larger size in the block. This method allows 
for a smaller blade and a snrialler area swept out by the 
blade^ as well as assuring better alignment of the blade 
and holder during severance- Thus, the holding block 
further contains a rotatable dial, the dial containing one 
or more holes, the dial holes being of a size slightly iarg- 
er than the FPTPLPOTE to be severed, so as to hold 
firmly the FPTPLPOTE when introduced through the di- 
al botes, the drat being located sothat the dial holes m^iy 
be aligned v^th the hole or holes which are cbnrjpletefy 
through the block. A locking device, such as sinks ma- 
chined into the blade holder . which may be engaged by 
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a nylon ball plunger in Ihs dial so as to hoid tiie dial at 
one of swerai positions, buta!l6w it easily lobe released 
for guiding the position of the idiaL The location of the 
sinks and the plunger may be reversed between biock 
^ddtal- 

Although designed to ©ever flexible opticai light f^pe 
which is a soft, flexible. sometliYies semi-liquid core sur- 
rounded by a thin cladding of reflective polymer, such 
asafiuorocarbOT polymer, and;furthef usually surround- 
ed by a protective sheath mg of relativeiy tough plastic; 
such as polyethylene, the devlice may also be used to 
sever other objects in FPTPLPOTE form, such as eJas- 
tomers, rubber tubing, ptastiG tubing, and the HKe, vtfhich 
are difficult to sever Mhout Waring or spcMling the sur- 
face exposed by the severing; The device further alfe- 
yiaies the need to chill the object prior to cutting or sev- 
ering. The device may be usedto sever flexible light pipe 
which does not have an external jMrotective sheathing. 
The device may be used to se^er a bundled flexible light 
pipe, i.e., where several light pipes are bundled together 
within a single protective sheath. 
^ The apparatus described herein, as illustrated by 
the drawings, is a specific embodiment of the broader 
invention; it wli! be apparent that alterations can be^ 
made in the design to acconrimoidlatd the full inventive 
concept of thp device. Except for the blade itself, it is. 
pc^sible for most or alt of the components to bie molded 
or formed from plastic as well as metal 

BRIEF PESCBIPTiON OF TtfiE DRAWINGS 

This description relates to ^e specific severing of 
light pipe, but may be applied id other FPTPLPOTE. Fig- 
ure 1 shows the blade holder and blade mounted togeth- 
er The blade holder (1) is aluminum, preferably ma- - 
chined 6061 aluminiOT. It i^ 3.25 inches long, 0.37S 
: inches wide, and 0.5 inches (ligh; a 2 inch bng slit (2) 
is machined into the holder, of depth 0:28 inches and of 
width 0.01 5 inches; the slit width and height are tailored 
to securely hold the ra^or blade, especially with the use 
of the screws to preveni horizontal or vertical dis- 
placement Two cap screws (3> are mounted In holes 
0.25 inches and 0.76 inches respectively from the end 
of the block vyherein the siit (2) has been cut The cap 
screws are mounted deep enough so that they can 
clamp iipon any blade mounted in the slit to hold it se- 
curely. 

The blade (4) is a cominerciaily available single- 
edge razor blade, coated witti piolytetrafluoroethylene. 
The blade is 1.6 Inches in ler^gtiit and 0,75 inches high. 
Its thickness Is O.OOg inches, A notch <5) has been cut 
by the blade manufacturer in both sides 0.625 inches 
from the bottom or severing edge of the blade. A thicker 
metal cover (6) , added by the blade manufacturer, is 
attached to the blade, of height about 0.238 Inches and 
of thickness about 0.01 5 infches. As noted above, the 
slit width and height are so con&ti*ucted that the blade 
can be easily inserted and removed, but will fit snujgfly. 
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The blade (4) is inserted into the slit (2) until about 
0.375 inch of the blade extends beyond the edge of the 
holder (1), This distance need not be critical, as long as 
the plane of the severing device blade intersects fully 
with the holes In the block which hold the light pipe. The 
cap screws (3) are then tightened to hoki.the blade se- 
curely. 

The block (7) is also madiined 6061 alumkium. It 
is constructed from two pieces which are 4 inches long, 
1 inch high and 0/375 Inches deep. A three-inch long slit 
(8) rs present In. the. center of -the btock (actually^ very 
slightly off center) by milling out a three inch k?ng potion 
of one piece to a depth of 0,009 inches. The two pieces 
of the blockare fastened together by screws (9) at each 
corner, the ©crew mountings being 0.156 inches from 
the top surf^e and the side surface; A 0.125 inch pin 
<10) is present at each end of the block, mounted 0.25 
inches from each end and 0.6 inches from, each top sur- 
face; these pins aid In realignment aft^r any ^isassem* 
biy and cleaning. 

Four holes (11) for the insertion of light pipe are 
bored into the block, the center of each hole being 0.25 
inches: from the nearest top or bottom edge. The holes 
are bored tor four common sizes of light pipe {9, 7, 5, 
and 3 mmO> at a diameter of 10 mm: (0.394 in.) (hole 
11a), at 8 mm. (0,31 5 in.) (holellb), at 6 mm, (2.36 in.) 
(hole 11c)i and at 4 mm. (0.157 in.) (hole lid). Holes 
11a and 11c are. centered 1 .625 inches from one edge 
and holes lib and lid are centered 2.375 inches from 
that same edge. 

The four pivots (12a to 12 d) are formed of 7/64" 
(0.109 inches) pins mounted 0,625 Inches from each 
edge and 0.156 Inches from top or bottom. It can be 
seen that the pivot pins are wiUiin the section cut out to 
form the block slit (8). 

Figui'es 5 and 11 show a version of the device with 
a single hole in the block and a permanently-mounted 
blade holder For ease of construction. the Wade holder 
(13) is made of two 0.25" aluminum pieces m^hined 
and than screwed together with flush screws through 
tapped hofes (14). The blade holder is 4,5 long and 
O.S" high. At (IS), the blade holder has a piece removed 
beginning from the pivot space (15) at an angle of 10*, 
which is to prevent the assembled blade holderfrom be- 
ing lifted more than 10** from the horizontal position (or 
the plane of the top of the holder). Alignment guides (not 
shown) may ateo.be present in the blade hqider to facil- 
itate re-assembly when sdrews are removied:..e.g., lor 
cleaning. . ' - . 

A blade pocket is provided (1 6) which is 1 .662" long, 
0,038 " Wide, fiind 0.438 " deep. The pocket begins 2.25" 
from the non-pivot end of tfie blade holder, and is cen^ 
tered within the blade holder There Is a rounded sect ion 
(17) of 0.25" rgdius in the corner and 0.75" tong. tut to 
aiiow finger© to grasp and remove or insert the blade; 
its center is 2.81" from the non-plyot ^ of the blade, 
holder. The bottom of the pocket is slightly rounded 
(0.125" radius) at the comers {16a) to allow the single- 
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edged razor blade (4) to rest against the bc^om of the 
pocket Holes are lapped (1|6b) to receive tightening 
screws tor holding the blade tightly in p\ac&. 

A further slot (IS) extends through the. holder be- 
neath the pocket (16); thrs &1<i>t Is 0.009 indies wide, so 
that the razor blade cutting edge passes through the slot 
and fully through the hole in the block (20) and is avail- 
able for severing purposes. The blade (4)» when in 
plac?e, will extend about 0.437" below the bottom of the 
blade holder 

A space (1 S) is machined for fitting over the pivot of . . 
the holder block (23). The space is at the bottorh of the 
holder, and is 0,5'' long and =0,25" wide/ The height of 
the space (16) is defined by ajsemlorrole of radius 0.25", 
whose center is located OiSI 2" from the top edge of the 
block; from the ends of the serni-circle, there is a straight 
drop to the bottorn of the holder The space (1 5) will con- 
tain a means for aSaching toihe pivc^ of the pivot block, 
such as a pivot pin passing through the pivots requirmg ; 
appropriately machined hole^ (iSa) ahd fasteners, 

. The block (19) is atso prepared from machined alu- 
minum, and may be assembled from two mirror inr^age 
pieces. When assembled, the block <19) is 0.5" wide, 
0-5* high, and 4,5** long. In this deslgn> only one hole 
(20) is bored; the center of the hole is 2,4376 " from the 
non-pivot end, and 0.25'' frorh the top of the block. The 
hole (20) is 0.364* (9 mm,) in diameter. Assembly 
screws (21) are present 0,23" from the top of tiie block 
and at 0.75^ 1 ,76", and 4i25^ from the non-pivot end of 
the block- Alignment guidesimay also be present (not 
shown for clarity) to faciljtatejre-assembly when screws 
are removed, e.g., for cle^nlhg. 

A slit (22) which allows the blade to pass through 
the block and completely pasfe through the hole is 2.166" 
from the non-pivot end of the block, is 1,626" long, is 
centered In the top of ^e bbck, and is 0.01 " wide. The 
slit may extend through the whole body of the block, but 
it must be deep enough (at least 0.469*) so the blade 
edge does not meet any portion of the block alter sev- 
ering the FPTPLPOTE. 

Th^ pivot block (23) Is at the top of the block, and 
may be fornrjed by machining it as part of each half of 
the block and then assembling the block halves; after 
assembly, it is 0.25" wide, is 0.5" long, and is 0.376" 
high. Its shape is of a hemi-dylinder on top of a rectan- 
gular block. The hemi-cylinder has a radius of 0.5", and 
the center of the hemi-cylindrical cross-section is 0.1 8S" 
from the top surface of the bicick. At that center is placed 
a pivot means {23a) for asisennbling with the handle 
. whose pivot slot fits over th^ pivot» such as a pivot pin 
passing through the pivot, ■ 

Figures 10-14showsa modifiedblock(24), wherein 
further attached to the block is a rotatable dial (25). This 
dial is 1 ,201" in diameter, is 0. 125" thksk, and has four dial 
holes (26) of differing diameters; in this case, of 3, 5, 7, 
and 5 mm. (0.118", 0.197", 0,276", and 0.354*'), These 
dial holes are centered on linjBs which are at a 90* angle 
to each other on the face of the rotatable dial, and their 



centers are each 0.5* from the center of the dial. 

The dial iis mounted so that it can be rotated so that 
each dial hole in turn may be moved so that the center 
of .the dial hole is direciiy in line with the center of the 
s block hole. Thus the dial pivot (27) is directly beneath 
the center of the block. hole (20); a means, such as a 
dial pivot is used to attach the dial at this point (27) for 
further rotation. The size of the modified siit (28) is en- 
larged so that the dial (2S) and dial pivot (27) can be 
inserted through the bottom of ^0 block, and enough of 
. the dial :protrude$ that it can be rotated readily. 

The dial, when mounted for best efficiency in the 
center of the holder block, will have a dial slit (29) formed 
so that the blade edge will fit therein* The amount of the 
blade whic^ m\\ sever the object to be cut, yet not cot- 
tact the edge with a metal surface is controlled by the 
design, so that the blade passes cleanly through the 
bbck holder slit (22) and the dial slit (29) and yet does 
not contact the diet pivotarea (27). f hedr^ slit is 0,009*' 
wide. For ease of assembly^ each half of the drat, with 
holes and cut-outs, nuay be madiined separately and 
then assembled. 

The header block for the block containing the dial 
may allow means to contain a ball siprlng mounted in a 
hole at (30), the ball at the end of such spring able to 
contact and fit into indentations (31) on the rim of the 
dial, so as to hold th e dial in place when cutting , yet allow 
it to be rotatsbd by^harxJ. The spring and indentatiohs will 
be offset from the plane of the dial slit arid holder slit. 

The block (1 9 or 24) may also contain a spring (32) 
fitted in a spring hole (32a) located in the center of the ' 
block top, and located 1 .6" from the pivot The spring is 
selected to be of such resistance that when assembled 
the handle is held at a 10% angle relative to the plane 
of the.top of the block; in this position, passage of FPT- 
PLPOTE through the hole is unimpeded, yet the blade 
edge is not exposed to human contact. The spmg must 
also be of such resistance that hand pressure on the 
handle will allow the blade holder to be lowered readily 
to cause the blade to pass though the FPTPLPOTE 
placed within the hole and sever it cleanly. 

A catch to hold the handle in a down position for 
ease of carrying may be attached involving attachments 
to both holder and block (not shovwi for clarity)! • 

The following exemplifies the use of tho block and 
blade to innprave the accuracy of the severing behavior, 
while gxample 2 illustrates the use of the pivot and notch 
better to control the process of severing the light pipe. 
Example 3 illustrates the use of the cutter with the per- 
manent pivot,, while Ex^ple 4 Illustrates the use of the 
cutter with VHb rotatable dial and single hole: 

EXAMPLE 1 

A block of molded polypropylene, is 4 Inches long 
by 1 .25 inches high by 0.626 kiches thick ^nd. has a . 
three-inch long slit molded of thickness about 0.009 
inches wide, the slit passing through the body of the 
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bfcsck. in the manner of the slK (8) bi Figure 3. Into this 
block are molded six hoies ot various diameters (0.375 
inch, 0,313 Inch. 0,25 tnchesi 0.1 B8 inches/ and two 
smaller),/»^e top of each holei between 0.0625 inches 
from the top surface of the blofrk. and all holes passing 
perpendicularly through the block in the area' where the 
slit is molded 

A piece of light pipe as formed by the teaching of U. 
S. iPaterrt 6»406.641 , and with ia sheath of poiyettiylene, 
the thickness being 9 mm. (0.354 inches) is passed 
though the 0-375 inch hole un^il the area to be severed 
fs under the slit. The block and pipe are hejd immobtle. 
A single-edge razor blade witfi a top protective edge is 
inserted though the sigl and with a swee|«ng melton is 
employed to sever the tight pipe. Although with care in- 
dividual cuts or severings may ibe made which are clean, 
in a series o1 cutting or severing operations, the nurhber 
of undesirable cuts is much higher than when the device 
of this invention is applied as in ExarrtiDle 2, 

EXAMPLE 2 

The block and blacte hpMer as shown in Figures 1 
and 4 is employed as follows^ The bliSide (4) is fastened 
into the blade holder (1 ), and the set screws (3) are tight- 
ened. The blade and holder ere then Inserted into the 
block C7) mrough the slit {8> uritB the notch (S) in the 
blade engages the pin (10), The blade can then be lifted 
free of the block by raising the holder handle, and can 
be lowered to sweep put the area of one of the holes 
(11); in this example, when the blade is iriserled to con- 
tact pivbt 12ar the plane of iHe blade will sweep though 
the crc^s-section area of hoi^ 11 a. For use wjth the other 
holes/the blade is inserted at the bottom and/or the 
holder, reversed, so that thje single mounting of the 
notched bteds in the holder dan be used to sever any of 
the thicknesses. ' 

The blade holder is raised so that the blade does 
not impede passage of the light pipe through the hole, 
A piece of 9 mm, light pipe i$ inserted in hole .11a, until 
the point at which the light pipe is to be severed is di- 
rectly undemeath the slit Th^ light pipe fits snugly In the 
hole; the path of the blade is also constrained by the 
narrowness of the slit. The] handle is lowered rapidly, 
and the Wade severs the light pipe cleanly, as can be 
seen by an observation of the severed surface, . 

The blade edge may be, the conventional shape as 
found in a commercial razor: blade, where the two sev- 
ering surfaces taper inwards at equal angles. These ta^ 
pering ed^s may be sligljitly beveled. However, air, 
though well adapted for sh&vlng, these blades do not 
give the best perpendicular Icut for the cleanest surfac- 
es, althou^ the cuts are adequate for nK>st purposes: 
An hrnpiwement is to shape the blade so that one 
side of the blade is extended! in a straight flne In the plane 
of the cutting stroke, and tfjie other edge is tapered to 
the desired cuuing edge thickness. When mounted in 
the blade holder, the straight edge will face the portion 



of the light pipe which requires the best surface. For ex- 
ampie, if the severing device is used to trim the end of 
a piece of pipe prior to re-connection» tiien the flat edge 
of the blade will contact the new end cut on the pipe, 
while the tapered edge faces the small end piece which 
is removed and discarded, 

EXAMPLE 3 

Figures 5 and 9 show a version of the device with 
a single block hole of 9 mm. (0.354*) diameter in the 
block and a permanently-mounted blade holder. After 
fitting a standard Teflon-coated single edge blade into 
the blade holder by dropping it into the blade holder (16) 
from the top and tightening with tighten ing screws(1 $b), 
the fctlade holder will be resting In a posrftton where pas- 
sage of the FPTPLPOTE through hole 20 is not imped- 
ed. After passing the desired length of light pipe as 
formed by the teaching of U. S, Patent 6,406,641 , and 
with a sheath of polyethylene, the total thkskness of the 
light pipe being 0,354 indies {9 mm.) diameter, thrcHigh 
hole (20), the blade handle is lowered to sever cleanly 
the light pipe. 

5^ EXAMPLE 4 

Figures 10-14 shows a version of the device with a 
rotatabje dijal <2S); The dial Is rotated so that a dial hole 
of 0.364" diameter is directly in tine widi the block hole 
so pi the same diameter. After passing the desired length . 
of the light pipe of Example 1 through the mo hbles and 
fully through the block, the handle is lowered to cleanly 
. sever the light pipe to yield a clean, even cut,'^^ 

SB ■■- : - ■■ . ;- 

Claims 

1. A device for cleanly severing a flexible potymeric 
tube, pipe, light pipe,, or tubular e5dnjdate to yield 
40 reproducibly a severance ot the flexible polymeric 
tube, pipe, light pipe or tubular extrudate, the sev- 
ering device comprising. 

a) means for holding the flexible polymerkJ 
4S tube, pipe, light pipe, or tubular extrudat^ to be 

severed in a linearly extended manner sd liiat 
the surface of the polymeric tube* pipo^ light 
pipe, or tubular extrudate Is fixed in position to 
the plane swept by the severing means, the 
so holding means not interfering with the path of 

the severing means, the holding means com- 
prising: 

(1) a holding block with one or more holes 
completely through the bkx5k, the holes be- 
ing of a size slightly larger than the flexible 
polymeric tube* pipe, light pipe, or Itfeular 
extrudate to be severed, so as to hold firmly 
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the. linearly extended flexible pofymerrc 
lube, pipe, it^tipipe^ or tubular extrudate 
when introduced through the holes; 

(2) a slit In the block compfetefy surround- 
ing the holes; 

(3) one or more pivots attached to the 
block, the pivot being located at a point in 
the block wherqin the plane swept by the 
severing means^ will engage the complete, 
crose-sectionai area of one or more holee; 

b) severing means obmprising 

(1 ) a blade of sufficient sharpness to.seyer . 
cleanly the flex!li)le pofymerlc tube, pipe^ or 
tubular e5Ctrudate. the blade being of a 
thickness sllghtl^ smaller than the width of 
the silt, the blade being of a sfze to f Hi the 
slit at least throiiigh the crossrsectional ar- 
ea of the hole in V^ich the flexible polymer- 
ki tube, prpe, or tubular extrudate is rntro-. 
duced; 

(2) a holder for the blade which clamps the 
bl^de securely the holder further contain- 
ing nrM9ans for Contacting the pivot in the 
block, permitting mwement of ti^e holder 
around the pivot within the plane of the sev- 
ering means. 

2. The device of Claim 1 wherein the blade Is coated 
w*th a lubricating fluoropolymer. 

3. the device of Claim 1 or Claim 2 wherein the blade 
is a single-edge razor bl4de contain fng a reinforcing 
strip €M3ross!the top of. thb blade, the severing edge 
of the blade being at the bottom; and the blade con- 
taining notches at each sjde> the notches being cen- 
tered from about one-fourth to about three-fourths 
of the disitance between top and bottom of the 
blade: 

4. The device of Claim 3 wherein the block pivot is of 
a size slightly larger thafn the notches of the razor 
blade, the pivot being engaged by one of the notch- 
es. 

5* The device of Clairn 1 wherein the pivot attached to 
the block is a permanentipivot the holder of the sev- 
eiing means also being ^^ached pemnanent^ to the 
pivot and aligned so thatj the blade will pass throu^ 
the slit when the severlrig device is activated. 

6, The device of Cfaim 1 for severing the flexible pol- 
.ymeric tube, pipe, light pipe or tubular extrudate 
wherein the severance is perpendteutar to the sur- 



face of the flexible polymeric tube, pipe, light pipe 
or tubular extrudate* wherein the siit in the block is 
aligned perperidicular to the surface of the flexible 
polymeric tuber pipe, fight pipe or tubular extrudate, 
s and wherein the pivot is aligned perpendicularly to 
the slit. 

7, The device of Claim 1 for cleanly severing tlie flex- 
ible polymeric tube, pipe, or tubular extrudate 
10 wherein the severance is not perpendicular to the 
surface of the linearly exterKled flexible polymeric 
tube, pipe, or tubular extrudate, wherein the surface 
of the light pipe is presented at a non-perpendicular 
angle to the plane swept by the severing means, 
^5 wherein the slil in the block is non-perpendicular to 

the surface of the flexible poly mark; tube, pipe, light 

pipe or tubular extrudate, and wherein the pjvo* is 
aligned perpendicufarly to the slit. 

^0 8. The device of Claim 5 wherein the severing device 
is attached to the pivot in a manner that the blade 
edge cannot foe openly exposed to human contact 
while the blade is attached to the holder, and where- 
in the blade in a resting posjtk:}n is held so that the 

25 hole is fully open for Introduction of the flexible pol- 
ymeric tube, pipe, or tubular extrudate. 

9. The device of Claim 1 wherein the holding block fur- 
ther contains a rotatable dial* the dial containlngbne 

30 or more holes, the dial holes being of a size slightly 
larger than the fjexrble polymeric tube, pipe, or tu- 
bular extrudate to be severed, so as to hold firmly 
the flexible pdymeric tube, pipe, or tubular extru- 
date when introduced through the dial holes, the di- 

35 ai being located so that the dial holes may be 
aligned with the hole or holes which are completely 
through the block. 
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